Early diagnosis of novel SFTS bunyavirus infection by quantitative real-time RT-PCR assay.
Severe fever with thrombocytopenia syndrome (SFTS) is an emerging infectious disease recently identified to be caused by a novel bunyavirus (SFTSV). The clinical diagnosis is urgently needed to differentiate the disease from other infections. To develop a sensitive quantitative real-time RT-PCR assay for rapid detection of SFTSV viral RNA and evaluate potential use for clinical diagnosis of SFTS. Primers and probes were designed to target the L, M, and S segments of SFTSV, and standard curves were established based on serial dilutions of in vitro transcribed viral RNA or viral RNA extracts. The serum samples collected from 70 laboratory confirmed SFTS patients, 114 non-SFTS patients, and 400 healthy donors were analyzed. Based on three optimized primer-probe sets to detect L, M, S genes of SFTSV, the quantitative real-time RT-PCR assay could discriminate SFTSV infection from other vector-borne viral diseases in human with potential detection limit of 10 viral RNA copies/μl or 10 TCID(50)/ml virus load. Strong linear correlations (r(2)>0.99) between the C(t) values and viral RNA standards over a liner range were obtained. The assay specificity was determined by sequence alignment and experimentally tested on various related viruses. Evaluation of the study method with clinical serum samples showed 98.6% clinical diagnostic sensitivity and over 99% specificity. The quantitative real-time RT-PCR assay established in this study can be used as a reliable method for early diagnosis of SFTSV infection.